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Model test of stress and deformation characteristics of

pile-net composite foundation under cyclic loading
XUE Kairen' s XIA Jinghong® . LTU Kaifu!
(1. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. Ninghai County Housing and Urban-Rural Development Bureau, Ningbo 315699, China)

Abstract: Based on a series of pile-net composite foundation models at a reduced scale of 1:10, the
stress and deformation characteristics of pile-net composite foundation in soft soil areas under cyclic loading
were investigated. The influence of the cycle loading amplitude, frequency and number of geogrid layers on
the stress and deformation characteristics of pile-net composite foundation under cyclic loading were
analyzed. The relationship among pile end resistance, total pile side friction resistance and settlement
changes in pile-net composite foundation under cyclic loading was further discussed by using curve fitting
method. The results show that the settlement of pile-net composite foundation develops rapidly in the first
stage of cyclic loading. The foundation settlement increases with the increase of the loading amplitude and
frequency while decreases with the introduction of the upper geogrid. The axial force of the pile firstly
increases and then decreases with the deepening of the pile under cyclic loading. The axial force of the pile-

net composite foundation increases with the increase of load amplitude, frequency and number of geogrid
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layers. The pile end resistance increases while the total pile side friction resistance gradually decreases with

the development of foundation settlement. The variations of pile end resistance and total pile side friction

resistance in pile-net composite foundation with foundation settlement under different load amplitudes,

load frequencies and geogrid layer numbers can be described by power function and polynomial function

respectively. The research results are expected to provide a basis for the design and construction of

expressways in soft soil areas.

Key words: pile-net composite foundation; cyclic loading; foundation settlement; pile end resistance;

total pile side friction
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